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 ORIGINAL ARTICLE 
 Organizational determinants of high-quality routine diabetes care 
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 MARGRIET  BOUMA 2 ,  WIM J. C.  DE GRAUW 3  &  MICHEL  WENSING 1 
 1 Radboud University Medical Center, Scientifi c Institute for Quality of Healthcare, Nijmegen, The Netherlands, 
 2 Dutch College of General Practitioners (NHG), The Netherlands, and  3 Radboud University Medical Center, 
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 Abstract 
 Objective . Randomized trials showed that changes in healthcare organization improved diabetes care. This study aimed to 
identify which organizational determinants were associated with patient outcomes in routine diabetes care.  Design . Obser-
vational study, in which multilevel regression analyses were applied to examine the impact of 12 organizational determinants 
on diabetes care as separate measures and as a composite score.  Setting . Primary care practices in the Netherlands.  Subjects . 
11,751 patients with diabetes in 354 practices.  Main outcome measures . Patients ’ recorded glycated hemoglobin (HbA1c), 
systolic blood pressure, and serum cholesterol levels.  Results . A higher score on the composite measure of organizational 
determinants was associated with better control of systolic blood pressure (p    0.017). No effects on HbA1C or cholesterol 
levels were found. Exploration of specifi c organizational factors found signifi cant impact of use of an electronic patient 
registry on HbA1c (OR    1.80, 95% CI 1.12 – 2.88), availability of patient leafl ets on systolic blood pressure control 
(OR    2.59, 95% CI 1.06 – 6.35), and number of hours ’ nurse education on cholesterol control (OR    2.51, 95% CI 
1.02 – 6.15).  Conclusion . In routine primary care, it was found that favorable healthcare organization was associated with a 
number of intermediate outcomes in diabetes care. This fi nding lends support to the fi ndings of trials on organizational 
changes in diabetes care. Notably, the composite measure of organizational determinants had most impact. 
 Key Words:  Chronic disease ,  diabetes mellitus ,  general practice ,  observational study ,  practice management ,  primary health care , 
 quality improvement ,  the Netherlands 
results were found in a recent review by Stellefson 
et  al. [2]. This study showed that interventions related 
to each of the six Chronic Care Model (CCM) com-
ponents [3],  “ community resources and policies ” , 
 “ healthcare organization ” ,  “ self-management sup-
port ” ,  “ delivery system design ” ,  “ decision support ” , 
and  “ clinical information systems ” [4], contributed 
to quality improvement. However, there was not one 
particular component that proved to be a key com-
ponent to achieve improvements. They also suggest 
that a multifaceted program could facilitate better 
implementation. Most evaluative studies are ran-
domized controlled trials, which involve optimized 
support for achieving change. Although this offers 
obvious advantages regarding risk of bias, there is 
inconclusive evidence on whether effects can be rep-
licated in daily practice [5,6]. 
 Introduction 
 Improving diabetes care has been on the agenda for 
several decades in many countries. In their system-
atic review of 142 trials, Tricco et  al. examined the 
effects of various organizational changes on glycated 
hemoglobin (HbA1c), blood pressure, and serum 
cholesterol levels [1]. They identifi ed 12 target areas 
(Box 1) in three domains: the local healthcare 
system, the healthcare providers, and the patients. 
The results suggested that in particular the combina-
tion of intervention components targeting the health 
system and patient-mediated interventions contrib-
uted to better outcomes. Since the amount of differ-
ent intervention components varied among the 
studies and the relationship between components 
was often not investigated, considerable uncertainty 
remained associated with these fi ndings. Similar 
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 In this contribution, we focus on the impact of 
organizational determinants on (intermediate) patient 
outcomes in routine diabetes care for type 2 diabetic 
patients. In the Netherlands, this is largely provided 
in primary care. We aimed to identify organizational 
determinants of the following outcomes: HbA1c, 
blood pressure, and cholesterol levels. As the quality 
of diabetes care generally has improved over the last 
decades [7 – 11], we wondered whether organizational 
determinants identifi ed in trials had been imple-
mented and whether they contributed to increased 
control in routine diabetes care in the Netherlands. 
 Several organizational determinants of high-
quality diabetes care could be associated with 
improved intermediate outcomes in routine 
diabetes care. 
 In this study, fi ndings from trials of organi- •
zational change strategies could partly be 
replicated in routine daily practice. 
 A composite measure composed of several  •
organizational determinants had more impact 
than organizational items separately. 
 Box 1. Measures included in the study related to the target areas for improvement strategies. 
Tricco taxonomy Variable included
 Health systems 
Team changes  1 Nurse practitioner volume: the amount of FTE (full-time equivalent) NP (nurse 
practitioners) per 1000 patients
Continuous QI  Continuous quality improvement in the form of written plans with plan – do – study – act cycles was 
present in all practices since this was required in the Dutch accreditation program 
 2 Annual report: dichotomous measure of whether the practice evaluates quality in a written 
report (for internal use) at least once a year
 3 Complaints procedure: percentage of patients aware of the complaints procedure in the 
practice
Electronic Patient Registry  4 Use of Electronic Patient Registry (EPR), sum score of seven dichotomous items:
(a) General practitioners (GPs) always use the EPR to create prescriptions
(b) Incoming lab results are processed automatically
(c) Hospital referrals are completely created in EPR
(d) Referrals to other disciplines (e.g. physiotherapy) are completely created in EPR
(e) Application forms for diagnostic procedures are generated in the EPR
(f) Contraindications and intolerances are systematically recorded in the EPR
(g) GPs have the support of an electronic referral system during visiting hours
Case management  5 Diabetic clinic available in the practice (dichotomous)
Facilitated relay of 
information to clinicians
 6 Consultation with partners, sum score of fi ve dichotomous items:
(a) Practice has regular consultations with local district nurses
(b) Practice has regular consultations with local physiotherapists
(c) Practice has regular consultations with local dietitians
(d) Practice has regular consultations with local pharmacists
(e) Practice has regular consultations with local social workers
 7 Collaboration with partners, sum score of two dichotomous items:
(a) Practice collaborates with local physiotherapists
(b) Practice collaborates with local social workers
 Health care providers 
Financial incentives  – 
Clinician education  8 GP education: dichotomous measure, amount of accredited education less than 50 hours per 
year or exactly/more than 50 hours. The cut-off point was based on the approximate 
median score in our dataset
 9 Nurse education: dichotomous measure, amount of education less than 15 hours per year or 
exactly/more than 15 hours. The cut-off point was based on the approximate median score 
in our dataset
 10 Electronic guidelines are available in every treatment room (dichotomous)
Clinician reminders  – 
Audit and feedback  The Dutch accreditation program was an audit and feedback system in itself, in which all practices 
participated 
 Patients 
Education of patients  11 Patient leafl ets, composite score of two dichotomous items:
(a) Patient leafl ets regarding cardiovascular diseases are available in the practice
(b) All patient leafl ets are kept in an area that is clearly visible and accessible for patients
Promotion of 
self-management
 – 
Reminder systems  12 Patient reminder system available in the practice (dichotomous)
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Since several studies suggested that a combination of 
determinants rather than individual determinants 
contribute most to quality improvement [1,2], we 
also examined the impact of a composite measure of 
organizational factors. 
 Material and methods 
 Research design and population 
 We analyzed electronic patient record data from 362 
primary care practices that participated for the fi rst 
time in a Dutch Accreditation program between 
2006 and 2009 (Box 2). These practices manually 
extracted information from a random sample of 40 
medical records, using a structured protocol and 
data-extraction tool to ensure the selected sample 
was unbiased. Data were collected retrospectively 
during the preparatory phase of the accreditation 
process. The practice was instructed to select records 
on only those patients that were diagnosed with dia-
betes and had a general practitioner (GP) as main 
diabetes care provider. In effect, practices mainly 
included diabetes type 2 patients. 
 Measures 
 Our outcome measures were recorded HbA1c, sys-
tolic blood pressure, and total cholesterol values. 
Organizational determinants related to high-quality 
diabetes care, derived from a review of trials [1], were 
linked to specifi c items from validated questionnaires 
[12]. GPs, other practice staff, patients, and trained 
observers fi lled in these questionnaires as part of the 
Dutch Accreditation program. We composed 12 mea-
sures, some with multiple items (see Box 1), and their 
composite score (see Supplementary Appendix 1 
available online at http://informahealthcare.com/doi/
abs/10.3109/02813432.2014.960252). Furthermore, 
we gathered data from these questionnaires on prac-
tice type, size and urbanization, the number of diabetes 
patients per 1000 patients, and the volume of GP per 
1000 patients (expressed as a full-time equivalent, 
FTE). Patients ’ age and gender were extracted from 
the patients ’ medical record, as well as the year of data 
collection (2006/2007/2008/2009). Patients ’ age was 
considered as a proxy for comorbidity. 
 Statistical analysis 
 We used means and percentages as appropriate to 
summarize patient and practice characteristics and 
establish whether determinants were implemented in 
our study population. Correlations of all measures 
(Pearson ’ s correlation coeffi cient or Spearman ’ s cor-
relation coeffi cient as appropriate) were calculated to 
check for multicollinearity; the cut-off point for exclu-
sion was set at r    0.15. We performed separate mul-
tilevel regression analyses on each of the three 
outcome measures: HbA1c, total cholesterol, and sys-
tolic blood pressure in SPSS (version 20). We exam-
ined the effect of the composite score of the 12 
determinants, while controlling for patient character-
istics (age and gender) and practice characteristics 
(practice type, year of data collection). Other practice 
characteristics were not included in the model because 
of correlations above r    0.15 with practice type. 
 In order to explore which underlying determinants 
of the composite score were related to outcomes, we 
repeated the multilevel regression analyses on each of 
the 12 determinants in Box 1 separately. As effects may 
be smaller in patient populations with higher baseline 
control [1], we also performed logistic regression anal-
yses while comparing the extremes, that is the practices 
that performed in the highest and lowest quartiles. 
 Results 
 Study population 
 Patients who were mainly under specialist care dur-
ing the study period were excluded. Data on 11 751 
 Box 2. Dutch practice accreditation program for primary 
care practices. 
Since 2005, primary care practices can voluntarily take part 
in a Dutch practice accreditation program. The preparatory 
phase consists of the collection of data on practice 
management and patient care. The measurement instruments 
used are previously validated questionnaires such as the 
 “ VIP ” , a visitation instrument for practice organization, and 
the  “ Europep ” that measures patient experiences [12,13]. 
The questionnaires are fi lled in by general practitioners 
(GPs), nurses, and patients. There are also questionnaires 
for a trained observer who pre-audits the practice. Clinical 
performance is measured with the use of patient information 
that is extracted from electronic medical records; the GP or 
nurse extracts the information either automatically or 
manually with an extraction form.
 When all data are collected and submitted through an 
online questionnaire system, the practice receives a report that 
includes information on its own performance and the 
performance of other practices as benchmarks. This 
information helps to identify which areas could be improved 
upon. The GPs then write improvement programs with a 
plan – do – study – act cycle. The fi rst audit is carried out after 
the approval of these plans to confi rm adequate participation 
and to grant accreditation. After this audit a three-year 
accreditation cycle starts. At the end of each year the practice 
staff evaluate whether the objectives of improvement programs 
are met and write new improvement programs for the following 
year. The prolongation of the accreditation depends on this 
process. Accreditation is not based on the actual quality of 
care itself but rather on the quality of the improvement 
initiatives according to a structured program. After three 
years, a new cycle starts with the data-collection phase. In our 
current study, we have excluded these repeated measurements; 
we have included only data from the fi rst cycle.
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diabetes patients from 354 practices remained (mean 
value of 33.2 patients per practice, minimally 10 
patients per practice). The study population contained 
slightly more large practices in urban regions com-
pared with the Dutch population (Table I). Practices 
that offer vocational training were overrepresented, as 
 Table I. Description of participating practices and scores on determinants. 
Study population 
(2006 – 2009)
Dutch population 
(2008) [14 – 16]
 Practice characteristics  Percentage or value 
 1  Practice type: 1 
Single-handed practice 20.2% 42.3%
Non-single handed, not in health Care center 57.6%
Practice with 2 GPs 23.6% 31.5%
Group practice (   2 GPs) 13.8% 26.1%
Other practice type 20.2%
Practice within primary healthcare center 22.2%
 2  Practice size: number of patients 4961 3888
 3  Number of FTE 2 GP per 1000 patients 0.43 0.43
 4  Practice location: 3 
Rural 12.6% 12.2%
Semi-urban 38.2% 41.1%
Urban 49.2% 46.7%
 5  At least one of the GPs in the practice provides vocational training 48% 30%
Total % GPs that provide vocational training 31% 19%
 6  Number of diabetic patients per 1000 patients 43 43
 7  Year of participation:
2005/2006 22.9%
2007 42.2%
2008/2009 34.8%
 Scores on determinants  Study population 
 Percentage or mean (SD) 
 8  Volume of NP (FTE per 1000 patients) 4 0.14 (0.06)
 9  Availability of annual report 48%
10  Percentage of patients familiar with complaints procedure 51.1 (12.5)
11  Sum score EPR (score between 0 and 7) 5.38 (1.03)
12  Availability of diabetic clinic 88%
13  Sum score consultation partners (score between 0 and 5) 3.77 (1.18)
14  Sum score collaboration partners (score between 0 and 2) 0.46 (0.69)
15  GP education (hours per year) 51 (12.9)
16  Nurse education (hours per year) 17 (17.2)
17  Availability of guidelines (score between 0 and 1) 0.95 (0.17)
18  Sum score patient leafl ets (score between 0 and 2) 1.68 (0.56)
19  Availability of patient reminder system 78%
 Patient characteristics  Study population  GIANTT 2007 [17] 
 Mean (SD) or percentage 
20  Patient age 65.9 (12.1) 66.6 (12.3)
21  Patient gender, male 51% 48%
22  HbA1c value, %  mmol/mol 6.8 (1.0)
 51 (10.9)
6.9 (1.0)
 52 (10.9)
23  Total cholesterol value, mmol/l 4.7 (1.1) 4.4 (1.1)
24  Systolic blood pressure, mm Hg 140 (18) 142 (20)
25  HbA1c within target value (7.0) 67.4% 61%
26  Total cholesterol within target value (5.0) 63.2%
27  Systolic blood pressure within target value (150) 70.9%
Within 140 46.9% 44%
Within 160 84.0% 87%
 Aggregated average and percentile scores on practice level  25th percentile  Average  75 th percentile 
28  HbA1c %, mmol/mol 7.0 (53) 6.8 (51) 6.5 (48)
29  Total cholesterol, mmol/l 4.9 4.7 4.5
30  Systolic blood pressure, mm Hg 144 140 136
 Notes:  1 Figures based on the Dutch population distinguish between solo, duo, and group practices. In our study there were also the options 
 “ part of health care center ” , which can be either solo, duo, or group, and  “ other practice type ” , which consists mostly of duo or group 
practices within a cooperation construction other than a health care center.  2 FTE    Full-time equivalent.  3 A rural location is defi ned as 
less than 500 addresses per km 2 , semi-urban as between 500 and 1500 addresses per km 2 , and urban as more than 1500 addresses per 
km 2 .  4 NP    nurse practitioner, FTE    full-time equivalent. 
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it was already known that the accreditation program 
would become mandatory for them in the ensuing 
years. 
 Measures 
 Table I gives the mean scores and standard deviations 
(SD) or percentages (in case of dichotomous mea-
sures) on the measures included in the study. The 
percentage of patients with a value below the target 
for HbA1c, cholesterol, and blood pressure was rela-
tively high (between 63% and 71%). However, 68.4% 
of all patients had at least one intermediate outcome 
that was above the target, i.e. diabetes control was not 
according to guidelines on all aspects. 
 Organizational determinants 
 The included practices had high scores on the organi-
zational determinants, indicating favorable conditions 
for high-quality diabetes care (see Table I). Determi-
nants that were implemented on a broad scale included 
the diabetic clinic, a patient reminder system, and 
guideline availability. Also, in most practices (89%) a 
nurse practitioner (NP) was part of the practice team. 
More possibilities for further implementation were 
found on collaboration with partners and the familiar-
ity of patients with the complaints procedure. 
 Impact of composite organizational measure 
 Table II shows that systolic blood pressure levels were 
lower in practices with a higher determinant sum 
score (p    0.017). The additional implementation of 
one determinant led to a decrease of 0.5 in the sys-
tolic blood pressure, with a maximum estimated 
decrease of six points. No effects were found regard-
ing HbA1c or cholesterol levels. 
 Impacts of organizational items 
 Of 36 possibilities (12 items    3 outcomes) we found 
three signifi cant effects. HbA1c levels were lower in 
practices that made more use of their Electronic 
Patient Registry (EPR, B     0.088, p    0.000). 
HbA1c levels were higher in practices with a diabetic 
clinic (B    0.327, p    0.000), and practices that wrote 
an annual report (B    0.103, p    0.032). None of 
the 12 measures was found to have an infl uence on 
total cholesterol or systolic blood pressure, see 
Supplementary Appendix 2 available online at http://
informahealthcare.com/doi/abs/10.3109/02813432.
2014.960252. 
 Comparison highest and lowest quartile practices 
 Of the 34 measured effects, three effects were sig-
nifi cant. Practices that made more use of their EPR 
(increase of one on a scale of seven) were more likely 
to score in the highest quartile (OR    1.8), see 
Table III. If the amount of nurse education was rel-
atively high (above the median), there was a higher 
likelihood that the practice performed within the 
highest quartile on total cholesterol (OR    2.51). 
Regarding the average systolic blood pressure, better 
availability of patient leafl ets increased the odds 
(OR    2.59) that practices comprised part of the 
 “ best practices ” . 
 Table II. Multilevel models (cluster measure    practice, data on patient level) on continuous outcomes of HbA1c, cholesterol, 
and blood pressure for determinant composite score. 
HbA1c (%) Total cholesterol (mmol/l) Systolic blood pressure (mm Hg)
Estimate
 (95% CI) p-value
Estimate
 (95% CI) p-value
Estimate
 (95% CI) p-value
Parameter 1 n    7281 patients n    7122 patients n    7320 patients
Intercept 6.77 (6.53 – 7.01) 0.000 4.54 (4.30 – 4.77) 0.000 118.8 (114.9 – 122.7) 0.000
Sum score 
determinants
0.008 (  0.018 – 0.035) 0.546 0.005 ( – 0.020 – 0.030) 0.698   0.50 ( – 0.91 –   0.09) 0.017
Patient age   0.002 (  0.004 –   0.000) 0.049   0.001 (  0.003 – 0.001) 0.419 0.34 (0.31 – 0.38) 0.000
Patient gender 0.028 (  0.017 – 0.074) 0.221   0.354 (  0.402 –   0.306) 0.000   0.53 ( – 1.33 – 0.28) 0.199
 Year data collection:
2007
 2008
0.071 (  0.042 – 0.185)
 0.079 (  0.038 –   0.196)
0.217
 0.187
  0.014 (  0.122 – 0.095)
  0.170 (  0.282 –   .059)
0.804
 0.003
2.39 (0.61 – 4.18)
 2.30 (0.46 – 4.13)
0.009
 0.014
2009 0.149 (  0.028 – .325) 0.098   0.091 (  0.258 – 0.076) 0.284 1.68 (  1.08 – 4.43) 0.231
Practice type:
Single-handed   0.020 (  0.134 – 0.094) 0.729   0.026 (  0.134 – 0.083) 0.638   1.39 (  3.18 – 0.39) 0.125
Health center 0.076 (  0.042  – 0.194) 0.206 0.149 (0.037 – 0.262) 0.010 0.02 (  1.82 – 1.87) 0.981
 Notes:  1 Reference categories: patient gender male, data collection in 2006, practice with more than one GP, which is not part of a health 
center. 
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 Discussion 
 Statement of principal fi ndings 
 In this study, targeted organizational determinants 
were broadly implemented in routine primary care. 
A higher score on the composite measure of health-
care organization was associated with better systolic 
blood pressure control. Exploration of specifi c orga-
nizational factors identifi ed only three signifi cant 
effects in 36 combinations. Comparison of highest 
and lowest quartiles yielded similar results (three 
signifi cant effects out of 34). These results from 
daily practice suggest that implementation of a 
combination of organizational determinants (rather 
than individual organizational items) is crucial for 
high-quality diabetes care [1,2,18]. 
 Strengths and weaknesses 
 The current study monitored ongoing care in an aver-
age Dutch practice, as opposed to a controlled trial 
setting where active changes are made to practice 
management. Most organizational determinants were 
broadly implemented in routine care, refl ecting a 
longstanding process of improving diabetes care in the 
Dutch primary care setting. Perhaps the voluntariness 
of participation in this study contributed to this fact. 
 Outcomes were similar in the Dutch GIANTT 
study [17], in which all diabetic patients from general 
practices were included. This suggests that the 
selected patient samples formed an adequate 
refl ection of the practice population. The relatively 
well-controlled population and the small amount of 
variation within the organizational measures 
decreased the potential impact of organizational 
items [19]. Although other individual studies have 
used similar items to operationalize constructs [20], 
there were some constructs that were based solely on 
one dichotomous item, which could have affected the 
representation of the model. 
 Findings in relation to other studies 
 Our observational study showed that, similar to tri-
als, a multifaceted approach to improve the quality 
of care involving a combination of organizational 
interventions can be expected to achieve larger 
effects than single interventions [1,2]. Ose et  al. 
(2009) found that a practice management program 
had a positive effect on quality of life outcomes 
[21]. Coleman et  al. (2009) evaluated the effects of 
implementation of the Chronic Care Model (CCM) 
and concluded that an integrated approach was 
positively associated with improvements in organi-
zation and outcomes of care [22]. Compared with 
other studies, effect sizes in our study were moder-
ate, as was their clinical relevance. Nevertheless, 
the differences between practices with highest and 
lowest quartile organizational performance were 
substantial. Further research is required to unravel 
whether multiple favorable organizational determi-
nants imply additive or multiplicative effects. On 
average, the outcome measures in our study met the 
standard levels as described in the diabetes guide-
lines, but the composite measure for organizational 
determinants still showed a signifi cant effect regard-
ing blood pressure. This is probably due to the fact 
that blood pressure offered the largest room for 
improvement [17,23,24]. 
 Table III. Logistic regression comparison practices in highest and lowest quartile, corrected for patient age, gender, practice 
type, and year of data collection. 
HbA1c Total cholesterol Systolic blood pressure
OR  (95% CI) p-value OR  (95% CI) p-value OR  (95% CI) p-value
Parameter n    109 practices n    120 practices n    122 practices
Volume of NP 1 0.031 (0.00 – 11.94) 0.253 6.25 (0.00 – 18334.95) 0.653 29.62 (0.03 – 33804.60) 0.345
Annual report 0.40 (0.14 – 1.13) 0.083 0.68 (0.25 – 1.83) 0.442 0.66 (0.22 – 1.94) 0.447
Complaints procedure 1.02 (0.98 – 1.07) 0.294 0.99 (0.95 – 1.03) 0.481 0.98 (0.94 – 1.03) 0.403
Use of Electronic Patient 
Registry
1.80 (1.12 – 2.88) 0.014 0.97 (0.64 – 1.48) 0.892 1.65 (0.95 – 2.85) 0.074
Diabetic clinic  2  2 0.55 (0.08 – 4.01) 0.554 0.37 (0.06 – 2.07) 0.255
Consultation partners 1.40 (0.91 – 2.16) 0.126 1.00 (0.70 – 1.43) 0.992 1.20 (0.81 – 1.78) 0.359
Collaboration partners 1.19 (0.57 – 2.51) 0.643 1.27 (0.62 – 2.63) 0.512 1.40 (0.68 – 2.88) 0.363
GP education 0.75 (0.31 – 1.82) 0.519 0.80 (0.32 – 1.99) 0.636 1.62 (0.65 – 4.05) 0.301
Nurse education 1.13 (0.45 – 2.82) 0.800 2.51 (1.02 – 6.15) 0.045 1.15 (0.43 – 3.11) 0.778
guidelines  2  2 1.01 (0.06 – 17.40) 0.997 0.34 (0.01 – 14.76) 0.571
Patient leafl ets 0.40 (0.16 – 1.01) 0.051 1.11 (0.41 – 3.04) 0.833 2.59 (1.06 – 6.35) 0.037
Reminder system 1.03 (0.30 – 3.57) 0.958 0.66 (0.23 – 1.89) 0.443 1.39 (0.44 – 4.41) 0.579
 Notes:  1 NP    nurse practitioner.  2 The determinants diabetic clinic and guidelines could not be included in the analysis regarding HbA1c 
because these variables were a constant in one of the quartile groups. 
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 Regarding the individual organizational deter-
minants we found few and small effects. There was 
a positive effect of the use of the Electronic Patient 
Registry (EPR) on diabetes care, which is consistent 
with the research evidence from the trials [25]. The 
positive relation between the availability of patient 
leafl ets and blood pressure has been suggested in 
other studies as well [26]. Less clear was the unex-
pected negative association of the availability of a 
diabetic clinic and an annual report with HbA1c. 
However, in the Netherlands both features are 
related to large practices, which in turn have a neg-
ative association with quality of care [27,28]. The 
data supported this argument as practice size was 
somewhat larger for practices with an annual report 
(5279 versus 4526 patients) as well as for practices 
with a diabetes clinic (5086 versus 3910 patients). 
 In our study we used the target values as described 
in the diabetes guidelines at the time of measurement. 
However, in daily practice, these are infl uenced by 
patient values and preferences and should not be 
handled strictly. It is likely that GPs might have devi-
ated from the guidelines when they thought strict 
treatment was not preferred. For instance, in our data-
set the percentage of people with a blood pressure 
above target was higher for the elderly (70 and above) 
than the younger population (39% versus 30%). 
 Conclusion 
 In line with previous research a combination of 
determinants of practice organization was more 
strongly related to meeting the targets on diabetes 
management than a single determinant [1,2,22]. On 
average the targets for the management of diabetes 
care as described in the diabetes guidelines were met, 
but improvement on intermediate diabetes outcomes 
could still be reached by introducing more structured 
practice organization. 
 Declaration of interest 
 Funding for this work was received from the 
Dutch College of General Practitioners (NHG) in the 
Netherlands. No other funding was provided. The 
funding company is the employer of one of the authors 
(MB). The authors report no other confl icts of inter-
est. The ethics committee of the Radboud university 
medical center provided a waiver for the study. 
 References 
 Tricco  AC ,  Ivers  NM ,  Grimshaw  JM ,  Moher  D ,  Turner  L , [1] 
 Galipeau  J ,  et  al .  Effectiveness of quality improvement strat-
egies on the management of diabetes: A systematic review 
and meta-analysis .  Lancet  2012 ; 379 : 2252 – 61 . 
 Stellefson  M ,  Dipnarine  K ,  Stopka  C .  The chronic care model [2] 
and diabetes management in US primary care settings: A 
systematic review .  Prev Chronic Dis  2013 ; 10 : 1201 – 80 . 
 Wagner  EH ,  Austin  BT ,  Von Korff  M .  Organizing care for [3] 
patients with chronic illness .  Milbank Q  1996 ; 74 : 511 – 44 . 
 Bodenheimer  T ,  Wagner  EH ,  Grumbach  K .  Improving [4] 
primary care for patients with chronic illness .  JAMA  2002 ;
 288 : 1775 – 9 . 
 Cardona-Morrell  M ,  Rychetnik  L ,  Morrell  S ,  Espinel  P , [5] 
 Bauman  A .  Reduction of diabetes risk in routine clinical 
practice: Are physical activity and nutrition interventions 
feasible and are the outcomes from reference trials replica-
ble?  A systematic review and meta-analysis. BMC Public 
Health  2010 ; 10 : 653 . 
 Seenan  P ,  Long  M ,  Langhorne  P .  Stroke units in their natu-[6] 
ral habitat: Systematic review of observational studies .  Stroke 
 2007 ; 38 : 1886 – 92 . 
 Campbell  S ,  Steiner  A ,  Robison  J ,  Webb  D ,  Raven  A , [7] 
 Roland  M .  Is the quality of care in general medical practice 
improving? Results of a longitudinal observational study. 
 Br J Gen Pract  2003 ; 53 : 298 – 304 . 
 Kontopantelis  E ,  Reeves  D ,  Valderas  JM ,  Campbell  S , [8] 
Doran  T .  Recorded quality of primary care for patients with 
diabetes in England before and after the introduction of a 
fi nancial incentive scheme: A longitudinal observational 
study .  BMJ Qual Saf  2013 ; 22 : 53 – 64 . 
 McWilliams  JM ,  Meara  E ,  Zaslavsky  AM ,  Ayanian  JZ . [9] 
 Differences in control of cardiovascular disease and diabetes 
by race, ethnicity, and education: U.S. trends from 1999 to 
2006 and effects of Medicare coverage .  Ann Intern Med 
 2009 ; 150 : 505 – 15 . 
 Mundet  X ,  Cano  F ,  Mata-Cases  M ,  Roura  P ,  Franch  J , [10] 
 Birules  M ,  et  al .  Trends in chronic complications of type 2 
diabetic patients from Spanish primary health care 
centres (GEDAPS study): Ten year-implementation of St . 
 Vincent recommendations. Prim Care Diabetes  2012 ; 6 :
 11 – 18 . 
 Trivedi  AN ,  Zaslavsky  AM ,  Schneider  EC ,  Ayanian  JZ . [11] 
 Trends in the quality of care and racial disparities in Medi-
care managed care .  N Engl J Med  2005 ; 353 : 692 – 700 . 
 Van den Hombergh  P ,  Grol  R ,  van den Hoogen  HJ ,  van den [12] 
Bosch  WJ .  Assessment of management in general practice: 
Validation of a practice visit method .  Br J Gen Pract  1998 ; 
48 : 1743 – 50 . 
 Grol  R ,  Wensing  M ,  Mainz  J ,  Jung  HP ,  Ferreira  P ,  Hearn-[13] 
shaw  H ,  et  al .  Patients in Europe evaluate general practice 
care: An international comparison .  Br J Gen Pract  2000 ;
 50 : 882 – 7 . 
 Statline database. CBS statistics Netherlands ;  2008 , [14] 
 Available at :  http://www.cbs.nl/en-GB/menu/home/default.htm. 
 Hingstman  L ,  Kenens  RJ .  Cijfers uit de registratie van [15] 
huisartsen. Peiling 2008 [Data from registration of GPs: 
Measurements 2010] .  Utrecht: NIVEL ;  2008 . 
 SBOH .  Data extraction from database .  Utrecht: SBOH ; [16] 
 2013 . 
 Voorham  J ,  Haaijer-Ruskamp  FM ,  van der Meer  K , [17] 
 de Zeeuw  D ,  Wolffenbuttel  B ,  Hoogenberg  K ,  et  al .  Kwaliteit 
van de behandeling van type 2-diabetes: resultaten van het 
GIANTT-project 2004 – 2007 [Quality of the treatment 
of type 2 diabetes: Results from the GIANTT project] . 
 Nederlands Tijdschrift voor Geneeskunde  2010 ; 154 : 159 – 66 . 
 Ludt  S ,  Campbell  S ,  Petek  D ,  Rochon  J ,  Szecsenyi  J , [18] 
 van Lieshout  J ,  et  al .  Which practice characteristics are asso-
ciated with the quality of cardiovascular disease prevention 
in European primary care?  Impl Sci  2013 ; 8 : 27 . 
  Organizational determinants of diabetes care  131
 Fung  V ,  Schmittdiel  JA ,  Fireman  B ,  Meer  A ,  Thomas  S , [19] 
 Smider  N ,  et  al .  Meaningful variation in performance: A 
systematic literature review .  Med Care  2010 ; 48 : 140 – 8 . 
 Shojania  KG ,  Ranji  SR ,  McDonald  KM ,  Grimshaw  JM , [20] 
 Sundaram  V ,  Rushakoff  RJ ,  et  al .  Effects of quality 
improvement strategies for type 2 diabetes on glycemic 
control: A meta-regression analysis .  JAMA  2006 ; 296 :
 427 – 40 . 
 Ose  D ,  Wensing  M ,  Szecsenyi  J ,  Joos  S ,  Hermann  K , [21] 
 Miksch  A .  Impact of primary care-based disease manage-
ment on the health-related quality of life in patients with 
type 2 diabetes and comorbidity .  Diabetes Care  2009 ;
 32 : 1594 – 6 . 
 Coleman  K ,  Austin  BT ,  Brach  C ,  Wagner  EH .  Evidence on [22] 
the Chronic Care Model in the new millennium .  Health Aff 
 2009 ; 28 : 75 – 85 . 
 Saaddine  JB ,  Cadwell  B ,  Gregg  EW ,  Engelgau  MM , [23] 
 Vinicor  F ,  Imperatore  G ,  et  al .  Improvements in diabetes 
processes of care and intermediate outcomes: United States, 
1988 – 2002 .  Ann Intern Med  2006 ; 144 : 465 – 74 . 
 Hedblad  B ,  Nerbrand  C ,  Ekesbo  R ,  Johansson  L ,  Midl ö v  P , [24] 
 Brunkstedt  I ,  et  al .  High blood pressure despite treatment: 
Results from a cross-sectional primary healthcare-based 
study in southern Sweden .  Scand J Prim Health Care  2006 ; 
24 : 224 – 30 . 
 Cebul  RD ,  Love  TE ,  Jain  AK ,  Hebert  CJ .  Electronic health [25] 
records and quality of diabetes care .  N Engl J Med  2011 ;
 365 : 825 – 33 . 
 Van Lieshout  J ,  Frigola Capell  E ,  Ludt  S ,  Grol  R ,  Wensing  M . [26] 
 What components of chronic care organisation relate to 
better primary care for coronary heart disease patients? 
 An observational study. BMJ Open  2012 ; 2 . 
 Russell  GM ,  Dahrouge  S ,  Hogg  W ,  Geneau  R ,  Muldoon  L , [27] 
 Tuna  M .  Managing chronic disease in Ontario primary care: 
The impact of organizational factors .  Ann Fam Med  2009 ;
 7 : 309 – 18 . 
 Adolfsson  ET ,  Smide  B ,  Rosenblad  A ,  Wikblad  K .  Does [28] 
patient education facilitate diabetic patients ’ possibilities to 
reach national treatment targets?  Scand J Prim Health Care 
 2009 ; 27 : 91 – 6 . 
Supplementary material available online
Supplementary Appendices 1 and 2.
